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(54) ESTER WAX AND TONER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a synthetic ester wax that has the sharp-melting melt 
behavior and provide a toner that includes the synthetic wax, has excellent blocking resistance 
and storage stability, additionally excellent color reproducibility, fixity and offset, resistance. 
SOLUTION: The objective ester wax is obtained by condensation reactions of a straight-chain 
saturated monocarboxylic acid which is selected from 14-30 carbon compounds where the one 
component selected therefrom occupies >60 wt.% with straight-chain saturated monohydric 
alcohol which is selected from 14-30 carbon compounds where one component selected 
therefrom occupies >60 wt.% or with a polyhydric (di to hexa) alcohol which is selected from 2- 
30C compounds where one component selected therefrom occupies >80 wt.%. In the differential 
thermal analysis curve, the maximum peak temperature is in the range of 55-90° C, and the 
hydroxy value is <5 mg KOH. The objective toner characteristically includes the ester wax. 
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8l£fr&* }fflW$0fe#l (APHA) #3 0 0J^TT»& 

T?£D, cfc^»$L<{±2 OOJ^TT'SO, ftldifSL 
<lt 1 5 OUT^feSo 

[0 0 4 1] *f§Hj§^xxx;l/7-y^X«. HJft«fttt 
feJ:rfffifi^iBft©fi«©«jS^6v $M##T (Ther 
malgravimetry ; TG) fCfcVT, 2 0 0 ml/ 

$h 2 5 Ot/frT'SMLTcBt, ipi^JMS^fitf 0 . 

5'M%fcBiar*i^osa^ 2 9 otw±T**c 

£tim%Ll\ 40 
[0 0 4 2] *^oi^f;Wy^xtt, 
©8L£fr5, 5 01CO8lte*ff»c*»*«-Xfi (J I S 
K 2 2 3 5 OttAflStlfcffi* fc*N» LTfflS) « 2 

[0 0 4 3] *HfOi7f;l/77i'7tt, S«14*5J: 
t«*7-tr<y Ht©«jS*»6, 1 0 OTCtCJfctfSiSlKtt 
Jt#, 1 OOmPa • s &CF?&2> Z. £ff>ff% LV\ 
SMli, J;WSL<(±8 OmP a • sl^TT'feD, 
S6t»JL<B60mPa • sttT?*0, 50 
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L<ti4 OmP a • ■sWTTSSo oilT'OMtt 7 
;U >y * 7 w K^iatettSEtHc £ 0 SlSStiS „ 
[0 0 4 4] *^OiXf;V7 7 ^74S8tl4, $J 

H (afig#) ©S£ii$Kffl^TxXx;MLaS 

T\ ilftl 2 0~2 4 0°C<D'U&-?ft%frtl2> o £©£ 

[0 0 4 5] Rxx-r;Wkfi^J«1*l't»Oji«lo 

A, K»*U^.A. KH*jR^hU^AaH07;l/*U 
&SiM, KK7y*x* A&Horytx^AfK&H© 
TkJSffi^ifsnSo illS* 5~2 0S*%»e©7;l' 

i: 7;l/3-;l/ h fcKJSS #T*§ 5. ft 3 ixf ;Wtffi£j« 

[0 0 4 6] Z.<D£?KLT% SWlXf^'yyX 

^fffl^J; tf*ili4^£olSI K § *^©xxr 

[0 0 4 7] *%Hj3©xx-r;l/7 >y ^Xti, ±aa*;I/# 
y^ (afiSt^) ii7;P3-;U (bi£#) t©xxx;Wb 
fi*St J: Df#5.tiSxxx;Wtffi^)S ! l%©7;l/* UzkJg 

7kmm\ (mm i ) *fct4Tffi©teK****J!ic»te*r 
tKfflM caswi i) -esse cneoitsow*^* 

[0 0 4 8] ±IBRfb!kiRj8ffJ (»»J I ) t b 

t/^5^©MM'J©^P»«, xxf;Wtii)fift l 0 
OSMBfcWLT, 5~1 0 oaMaPTSSilfc^S 

5*«a5*?iTi±, »*^a»*v'»tt?L{btiaBK 

ft*«ntf**o 1 OOM»gl5*@^Tt^iJ0M^M^ 

[0049] ±mm<t7mmm (mm i ) kibjat, k 

^l~3©7;bn-;l/ (4J-(tffl7;l/3-;W ^ixf 
M3B£tfttl OOMWfcWU 3~3 0SMg(?, Sf 

sl<«5~3o a»ai3©fij#T'^ta-r s t «t o 

[0 0 5 0] ±IH7k^tt#^mSiJ IDS, ±C 
xxr;Wb^»©llBlPiafi*fflA«iafi"Tf*oT3 0 
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[0051] ±wmmmmm emu n «, ±ih 

©<fc 5 ©^^xXrMbffli^oSMISlS^a 

5 oiCWTCfc*. 7j<jg14Wil^J««^^xx7 i ;Kt 
ffl£$^©iil!fl?MJt <fc t) feffiv^fctt, ymmic^ 

*m.n-?^%.<ftz>^ttf$>2>o 5sati»jjsw3ooicj: 10 
[0052] *»we^sn*2k»ttffli?ss»J osai 

II) fix ±i5©<fc5fc:0. 9&L±(Dttn*%*?ZZ£ 

t>m%Lw o. gj:»>feffi^jta*#ra*»te*r«i 
[0053] c0*»tt*ra»ai easy 1 n ft *»s 

BfOSfifcfct^T, W3 0mPa • sWm«C 
fctfjfSLK ffi^3 0mPa • s «fc t> tiSlvJqgft 

[0054] ±B>mv&&mm cmi ma. xx 
x;wtffl4rici* 1 0 0 nmmizitf lt 3 ~ 5 0 sasu© 30 

ft^JW^B^Sn*^ §J&m©xx-r;l/©7j<ift@ifc 
*iS9J*, *E*ttTfcT^£»«:|»£U»:< <ft*»£- 

©»s, i««i$fc*i/^TA»a^Ji«i8*«a*Tir*fS 

[0 0 5 5] ±SB*»te£*»ffl (SMI I ) £ LT 

6 : 1 9 8°C, J£«= 1 . 1 U 9 OtfcfettSttg : 
2. 5 ;JMT» »*J£fc8<JSafi©»fflSJiti:, m 
j£u it*, fc*tf9 0™c*tt*ttS*^r) , x^U 
y^'j3-M/^f;Vx- (l 2 4°C, o. 9 
7, 0. 6) , xf-uy^yn— ;^yxf;H- ^/l/ 

(13 5°C, 0. 9 3, 0. 6) , 
ty-rv^PtT;l/X— r;b (1 4 0°C, 0. 91, o. 
7) , i/*ifb>^j3-M/yf;l/X-f;b (19 50 
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4°C, 1. 03, 0. 6), i^xfl/V^UH-My 
^;l/X-x;l/ (2 3 0°C, 0. 9 6, 0. 6) , Vx. 
3-U>7V3-)]/i?*=?-)l/3:— t)\/ (1 6 0. 9 
4, 0. 5), 7DlfI/V^'j3-;l' (1 8 8°C, 1. 

0 4, 3. 5) , ^'ntri/V'^yn— ;l/t/*f-;l/x— 

(12 0°C, 0. 9 2, 0. 6), 7°Dt!Uy^U 
3-Wyxf;H-f;l/ (1 3 2°C, 0. 90, 0. 
6) , ^Diipy^Ua— >U*/^f-;l/x— r;l/ (l 

90°C, 0. 95, 1. 0), 7< h4^>7< 

(16 8°C, 1. 0 4. 0. 5) , Xf-UV^'JXI 
-^yZ-bf-h (1 8 8°C, 1. 11, 0. 6), 
fu\£l>y{fV3— M/y-br-h (1 8 3°C, 1. 
06, 0. 6), 1, 3-7*^>> ; ^--;l/ (2 0 7°C, 

1 . 0 1, 0. 8) , 2, ;1/ (18 2 
°C, 1. 0 1, 0. 7), 1, 4--?$yi/*-)l (2 
3 5°C, 1. 0 2, 0. 8) , ^U-feU > (2 9 0°C, 
1. 2 6, 2. 2) , ^'Jt'jy-a-^/^f^I- 

f;i/ (2 2 0t, i. 11,0. 6) . yj-tyy- 
a, /3-v^;l/X~ r;l/ (1 8 0°C, 1. 0 2, 0. 
6) o mc»SL<ti, x^U>^'Jxi-;K x^U> 

/xf;l/x-f;K s?xfU>^U 3-;«/^f;Vx 
^PlfUy^yxi-;!/, ^bt! Uyyy xt-;l/ 
€/^f;H-f;l/, ^n^l/y^U3-jl/t/x^ 
x— r;k ->7n vf l/y^y n-^y /. ^;bx— 

^k^fflu^nso zti?>(D®mi±, we & 2 am 

ai mm 1 1) a. isEBttofcmm om i ) ^ws 
■rsc^feBjtiTf**. zK»tt^«»#j gswi i) * 

4^©T» y f^awK^s^tfiifcnsftHofijjiStf* 

[0 0 5 6] ±B2x7.x;HtHB4«fe, K<t7j< 

^^iJ (fg^Jl) *fctt*»tt^a»]|iJ («HWI I) . 

5 ffSL<(47 0~90tT 

fe«o 5 OiCfcOfgWgJST'ti, fl-JffF&'MWbSSC 
-TJBtitf * 0 , 10 0 'OtMTiZ txxrfWfiWkftm 

[0 0 5 7] ±ffia»t±»3XX'r;l/*^4Jttl (xX 
x;Wi) k7;l/*y*»4:^)lt-r«©T, ^©7;U* 

7j< (5 0~ 1 0 0°C) ^rfflV^T7j<gfe-r?.o Tktftfci, zkjJfe 



(8) 

ti&£f s c t^-et So c ©<fc 5 LTifioxxf 
co o 5 8] ^©iaft^fffisaffi-rstiaw^fc^ 

l*Ji^?L{t£3 I * m z. T c : 1 4 < , ifb n D n®©xXx;V 

LTf#6nSx^r;U7*y^Xtt, ia»sm«lH, IBB 10 

*l8S*^Sxx-r;l/ 
##fcH©a*fftb<4>fc<, ^+-^;l/h©«MI«ptt 
*©£#>» h-f- ffl©ii§»^^!Mffl 
"TS£i:#-e#So 

[0 0 5 9] *«W©h-f-tt, ±12X7.7^7 -y^X 
1 0 0 fiMl^tt LT 0 . 1-40 SfigP 
©SiJ^Tf-^WTSo XXf;l/77*XOlB, 0.1- 
2 0SfiaP?feSCi:*W$L<, l~10fiSaPT?& 
S c ttfJ; Off* Lv\ E^fiJ^o . l MSG*S5t? 
&{©S£S14:fcJ;t>W*7-try M£&&#T-£?\ - 20 
73, 4 0M*^mSi:KvA7V;U5y^*^-r 
SRjf£tttf;!5So h^— tfCli, *5l0J!©xX'r;b7-y 
* X#WC* £ S Wi 2 MBW-kfi* btttSWo 

[0060] *mmis^T, hi—(Dm^mt, k 

°C-2 0 0"Cgg©tt{l^*£f SfcOtfJB^Sft, H 

So tti6tt#ffl"efl|V>6nTfe, 2«tU:tfii^LT 
ffll^SttTtxfclA, 30 
[0 0 6 1] ,*«W©h^-a, J;0SattK43J:tfx 
Xx;b7 >y * xfciq^T, S^©jS*a?M4 U# 

»tt#4JW, fr- ^inSitSU A-*^?-^, 8fe 

ruift if ©»«itf5f#S"j4 H*w&nSo iie^ijp^ij 

it, *f^©xXT;W^X©#*©*M£^£fr& 

^iBHmgjc^^nSo 

[0 0 6 2] *HB^©h-f- Itt/truhi— £fcli£ 

5 «fc rfstmtmm 2 ns . 

[0 0 6 3] set, *MSoht-tt, 

-X ; *5d:t>"cti5>©affi^a^T«b7cfe©ftif 

#r*-J«#*©«tth*-fcLTfefigfllT?#*o 
[0 0 6 4] h*-«fcDflfflmfcffrS2*lfcRtt&« 50 
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affrays**-, tvsc©^^ 75 

So *aw©f^- *fflv>fc«^ ti£*©h±-fcj±^ 

T{g^x*;l/#-T'£it#OT?&0> fro, SttS© 

^oanK©©i«B*jgjs-r s # s©a^tt t> jku \ 
[0 0 6 5] *^©h-t-*fflv^aci:©T-taiBii 

[0 0 6 6] *^0x7>f;W-yi'^li ±IB©J;9 

tt^WTSo ii© c fe34xX7 i ;U7'y^xtiS/^-7'^ 
;l/h&I6P#tt£WLT^Sfci6, h-f- &H©5iitftf 
*4 ; <fc S 7 -y ^^©^Sjitt^ »144 if©tt«^ 

^^to ; fiaE-fe>*-rt»aHfcj3»ta«R^t©w 
^•rstifc^Ri^g^j^iftfflv^nsxxx;!/ 

7-y^Xi:LTffjlT^So # fc h^- 

1\ «#$£ttic«nSo c©h^-tisatt, if*7 
»ua«©^Siaitt.aff?*ao 

[0 0 6 7] 

MM] «Tt*««ox7f;l/7 v ^ XOSJIW* 

micwiw? s , *f§Hj§« zn h \m a pis? ns €> © 

[0 0 6 8] *^»^fflLfc^a!¥ffi©73a^c 

^"f o 

(1) xxx;U7?*x©BHB : J OC S 2. 3. l 
-9 6E*P»L?to 

(2) xX-r;V7>y^X©7j<|gaffi : JOCS 2. 
3. 6. 2-9 6^2pftLfc 0 

(3) XX-r;b7>y^X<Dfef| (APHA&, Wt 
W) : JOCS 2. 2. 1. 4-9 efctpfcLfc, 

(4) x^x;l/7-y^X©^g (B§yttfi) :7;l/'y^ 
7-f-;UHM0Kffiaff*fflV'Tl 0 0°CT*©*SJS (m 
P a • s) ^Stebfco 

(5) xXx;P7>y^X©51jg : 5sMiJ£S8£ LT, 
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oho mmmmo rm^i-^ymm^msm 

DUH-W2 0 1 Sj *ffifflbfc 0 WmZ, tT >y#-7s 
J±7£rffll/M. 9mNOfii"FT\ 0. 09 4 8raN/ 

©oftffirMK, fiftfirMi 5#, $J£?at2 5°c©^ 

T*ffV\ jfiti2 0mm, /¥£ 5 .mmionftlj|iflHt>^ 

;U±Kov>fcJTJS[*l!Wfr* c fcfc «fc 0 Vvh—TMU 

(6) ^M^S^fi^c«kSxX7 i ;U7>y^xoii# 

8 OR) (HO TS S C-5 0 0 0J ^rffifflLfco 7»J£ 10 
It, til 0mgO7y^^*C»*»B4*;U^-fc:AtU 

7c Q 2 °C/#T 3 0 °Cfr 5> 1 5 0 °CST~^S L/c 

(7) gMSJS (TG) f£<fc 3X7.771/7 <y^7s©|& 

H («0 S© TTG/DTA 2 2 0J %ffiffl-Lfc„ 8J£ 
tt % ti 1 0 m g (DiXf;W v *xtefi*WS*;l/^- 
fcAtl, l/77l/^Mt LT7;l/5t 1 Omg^ffi 
1/^Tfr o fe 0 SfSSfia 2 0 0ml /#©||ftTT\ 2 5 20 
0 °C/#T 2 Lfc £ OIXt^ V V <7 X©in 

o. 5S*%«^Lfcfc*®iBfi*#«>;. cn«»fes 

tt©ffffl5S*?£Lfc 0 

(8) h-J— ©«#££tt : h-^— **H€HBfc:Atu 
5 0 ■COHiBWP 2 4 If B5»ji L fc& h -f o tu 
LT 6 0 * 'y i/a. 7 -f ;l^-£:ffl^T h^-^Jlii?^ 

(%) # h i—mmmo} 9 5 %m:©±i££\ b © 

SS^WIjffT^S^Lft. 30 

(9) Yi--^<D0H?%mmL-7vy2-v>wi 
fis^i so^ctusu mifi©oHP (famwmm 

OH Pi/— 1- fcftfcfcTfc*^ W^aJ»tf3tt*aiB 

■r**»s*»* iEfcTWffi* l/co a 2 tc*3tt-s 0 h p 

do) h^-©©itt: i^ht-ifot>ttt, m 
mv^ytumim c^^/ymi b p 4 0 4 o % r 

f$.fthi—lC~D^Tl±, rtiMtDX^-im® (H I TA 40 
CHI HT-4551-1 1) £ffl^T, ^ti^tlM 

mmL*frr>rc B z<D£t<Dhi— ©£*i4£trF©± 

7° ; {££ 3 Mtt»)SS?i«Ogffi£te »3 » ES5c 
mtil* 5 5 0 0 g ©S 13 1 ftMWlW Lfco J& 

ff»> x-7°£-£jIgT*titfU r-^o#»tttt 
* B 3IS1& L TSStt^ff ffi L fc. It 4 fc: felt s ^glt 

a, 7 1 -7'\©#»to^<, 5©itt©&i>&©£ 

Txj i:L/Co 50 
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(11) b:b-©*7-tr>y H£: hi—o&M&emi 

fco 

(12) «?st©7 y^©^M : ±mfim<D&m 

[0 0 6 9] I. xx-r;L'7-y^X©g3ifcJ:t>'l¥{B 

(mil) mm, mmmxm, mmiszmm 

fcLT^xUX'JMHOO.Og (0.7 3 4m 

o l) *J:tf*;U#>M UjS#) i:LT^;U5f->K 
-A 8 0 9. 1 g (3. 1 5 5mo 1) ajRSt 
j^T> 2 2 O^CTSJSzk^Si LOO, 1 5Htr^ET 
K(S*€fc 0 ffifflLfc*;!/*^!! (a^) fe«fct5>*;l/ 
(bfiic^) OK3Ra©^*^3fc^"r. WTO 

ftffl4l£*0*»4 8 4 5 . 2 g T*& •? , 10.5m 
gKOH/gtfftoft, c©x*r/WtSl£JK*8 4 5. 
2glCh;Vx>l 6 9.0gfiitfi*/-;l/5 3.2g 
(xxx;Hkffl4)t^ l OOMHSfcitU KfbK«» 

««2oa*as, »»fflr;i/=i-;M«Mt«6fi«ai5) % 

An, xXr;Wbfi^«fOiWBo l . S^Sfitcffl^ 
t S*0*Wt* U 7 AS^tr 1 0 %*»ft* 'J 7A7j< 
»«*iDA, 7 0lC1»3 0»iaHWPLfco 3 0^H»S 

^/ixxfMtwi 1 0 oasasKWLT, 20s 
mi$(Dj*yx&7k*xtiT, 7 0 °ct- 3 oftmrnnb 
rdk. 3o»HiHiLT7Wia5*»«'i»£Lfco 

© p Htf4»ttKft*ST»*JJfe* 4 El^f) MLfco Soft 
xXt7UJ1£ 1 8 0 °C, 1 k P a OMffi*ftT"P»J«* 
®£U 5ifi*fjl/\ i!^7 1.6 0 C, S«0.2mgK 
OH/g, zkKSffiO . 8mg K0H/g©X7>x;I/7-y 
^7X7 8 6.0 g^fffco LfcXX-r ;WtfI^ 

flt*Kjrr*iR*tt, 93.0 %T'Sofc 0 
[0070] ^mmm^mLTz^)i^ym (a^) 

fe«fctf7;l/3-;b (bfiSc^r) ©*ffiS*5<fctf* (*;!/ 
l»Mfcffli^7;U* U ?J<m?g©aii*3=!;t> 1 «, ffltfttc 

m ^i&mmowmis * tf », «*3 «t t>*7j<^8t©ig 

To «ao*»ffl(*J:tfJtill!«lfc:oi/^Tfecti6** 1 
[0 0 7 1] *^flWm#6.n7cxXx;U7>y^X^o 
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;b7 *y £ x<D^ii»ffi ©ISSfcBI 4 fc^f 0 ^«SiJ 
l 9 fc^to H l 9 £*5i^T, fttfiXttSf' 
SSftrtoiiS, * LTfffiS&Y (±xxr;W >y i»xol 

MOSfb (%) 02 0~2 ^fcl&^T&IWZ? 

[0072] (^ss$j 2~ii)^i tc^-r 
•y^x©Siii*fT&ofco ^IBS0!l5i3J:tf6(Ox^7 l ;l' 10 

t+i/py (mitymmmimmi) ts^zs^y-^ 
w-rtnttffiaitr, Tkm^mmm mmi o t 

LT\ ^xfUy^'Ja-;!/ (^flfi0!|5) *«ttf^D 
^U>^"U3-;l/ &ffi0!6) fcfiUfLfco iiSftfcx 

[0 0 7 3] HMJ2-4, fe«ttfSIBtil7~l 1(0* 

safeSMfroiss** m 5 ~ 1 2 nasey 3 © 

fifi»7i££>ISJfl£EI 2 0 IC^f „ 5 *5«fctf 6 fc 20 

*5^Tf#6*iSxx-r;W -y *Xfi, ^oBrtfetrasBfll 

#k *KIMe*l!:o^Ttt*Sli0! 4 Oi7f;W <y ^7. 

[0074] oteiai i ) isgth mmmxm. mtm 

UXUh-;H00g (0. 7 3 4mo l ) *3«fctf/^]/ 
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5^>^-A 809. 1 g (3. 1 48mo 1) ^JlD 

x.> ssRaarF* 2 2o°ct-i smmnmr^Ltzo 
szufrtk. aao**frv\ ixfii/77n 8 3 

5. 4g^f#fCo 

[0075] ^tb^Joxx^uy-y^xo^M^lff 
©*sm*Bi 3^-Tc a&M»j£©*s£*ig 2 it* 
1-0 

[0 0 7 6] (mm 2 43 J: 3 ) ^ 1 ^^-r*;i/#> 
H (a$#) 43<tt>*r;U3-;u (b$#) Hffi 

ftfcxx-r;W>y^Xtcovv^ ^S£M 1 fci^aitltK 
£fT&ofc 0 ^Og^l2li:^t„ H3ttW2*«fct;3 
«xx-r;l/y-y^xoSM^tff»*S**^^H 1 4*3 
1 5£^fo 

[0077] (JftKM 4 43 axf 5 ) a i fc^-r*;l/#> 
m l tip CTi^f;V7 -y % i /co f# 6 

nfcxx^i/^-y^xtov^T, ninfipi ti^aitatK 

<fctf 1 7fC^-To 

[0 0 7 8] (it$5$J 6 ) mi6«ycM7 ^Xt'feS* 

>y ?7s*ttMtM 6 ©ixf;W >y 77. i: L 
fco JtKffll 6 oxx-r >y 7 7©^M#&yjtJT©*Sm£ 
H 1 8 fc^-f „ SmSI£<D*S£*0 2 2 ic^t* 

[0 0 7 9] 

[Hi] 
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